enhancement of thermal conductivity. The double distinctive effect of the nanoparticles in the monoliths makes these materials interesting to be checked in catalytic applications.
Titanium carbide (TiC) and other simple transition metal carbides are considered to be excellent supports for metallic nanoparticles able to act as catalysts in different reactions of technological importance such as molecular dissociation of oxygen and hydrogen, desulfurization, hydrogenation of CO 2 to methanol and the water-gas shift reaction, among others [1] . Fundamental insight into key features that influence the activity, selectivity, and lifetime of these nanocatalysts is nowadays under development. In spite of its current importance, there has been yet no attempt to fabricate porous TiC-containing ceramic monoliths for those catalytic applications. In the present contribution the author presents a fabrication route to obtain mesophase pitch-derived open-pore graphite foams with TiC nanoparticles selective distributed in two locations. A fraction od of particles is located in the bulk of the foam structure and serves to catalyse the conversion of the mesophase pitch into graphite, in order to increase the thermal conductivity of the foam (something that insures that the heat of any reaction is properly lead off from or supplied to the reactor).
Another fraction of particles is at the surface of the pore cells and can serve as support for transition metallic nanoparticles for catalytic purposes.
Fabrication of the carbonaceous foams was achieved by the replication process [2] . Slight variations to the process presented in [2] were introduced in order to incorporate the TiC nanoparticles. In general terms, the process consists of infiltrating a liquid mesophase pitch (graphite precursor) doped with TiC nanoparticles into preforms of packed particles of NaCl supporting TiC nanoparticles on its surface. The NaCl particles of analytical quality (99.5 % purity) were purchased from Sigma-Aldrich (Riedstr, Switzerland). These particles, originally of 30-400 µm, were grinded and sieved in order to obtain fractions of narrower particle size distributions from which those in the range 100-150 µm were selected. is homogenized by a mechanical blade-stirring system for 1h: iv) ultrasounds are applied to the reactor during 1h; and v) toluene is evaporated by magnetic stirring until dried mixture is attained. In order to obtain a complete toluene-free mixture, an extra final step is added: the TiC-doped mesophase pitch is molten and mechanically blade-stirred during 1h, after which it is solidified and subsequently ball milled.
TiC nanoparticles supported on the NaCl particles were prepared by mechanically mixing the right proportion of TiC and NaCl both types of particles during 30 minutes. The TiC nanoparticles stuck to the surface of NaCl by interparticle interactions (mainly of electrostatic nature) generated during the mechanical mixing. The TiC-NaCl particulate system was delicately packed in glass containers consisting of tubes (17 mm inner diameter) closed on one side and afterwards . The volume fraction attained was 0.56 ± 0.01. Careful optical microscopy images of the packed preforms revealed that no particle breaking occurred during packing. These packings were infiltrated with the TiC-doped mesophase pitch at a temperature of 300ºC and pressure of 0.5 MPa (for infiltration and subsequent dissolution of NaCl particles please see [2] ). Immediately after infiltration the mesophase pitch was rapidly solidified in less than 5 seconds by immersing the infiltration chamber into a cold-water bath. Characterization of the Table 1 ). In both cases TiC nanoparticles are nicely distributed and the dispersion structure seems adequate for catalytic purposes. The properties of the foams fabricated in this work are gathered in Table 1 . While specific comments on every sample must be sustained by a deeper careful characterization, two general trends of interest are worth mentioning. On the one hand, the samples containing TiC nanoparticles in the bulk (A zones) do
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT (e) (f) Figure 2. Schematic drawings (a and f) and SEM images (b-e) showing the location of TiC nanoparticles in the bulk (A zones) and at the pore cell surfaces (B zones) of mesophase pitch-derived foams. (b-d) correspond to sample G1-15-15 while (e) corresponds to sample G1-15-45. (f) is a representation of TiC nanoparticles at the pore cell surface, which are not completely embedded in the carbon material.
show high values of thermal conductivity (the higher the TiC content the greater the TC of the foam).
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This is as to be expected, since TiC nanoparticles were proved to favour the graphitization process and hence increase the thermal conductivity in carbon-carbon composites [3] . On the other hand, the presence of TiC nanoparticles at the pore cell surfaces (B zones) does not significantly modify the thermal conductivity of the foams (since they are not implied in the graphitization process). However, the higher the content of TiC nanoparticles in B zones the higher the specific surface of the foam, as measured by nitrogen adsorption (Table 1 ). The reason for this is that, due to the characteristics of the system and the fabrication process, the nanoparticles are only partially embedded in the mesophase pitch when infiltration takes place (Figure 2f ). Reliable data on the wetting behaviour of the AR mesophase pitch are scarce and there is yet no study on TiC substrates; equilibrium contact angles of the AR mesophase pitch at 325 ºC on a variety of ceramic substrates are in between 30º and 45º [4] . It has been found that up to roughly 300ºC (the temperature used in present experiments) wetting spreading kinetics are very limited due to the fact that viscous dissipation is much important than surface tension driven flow for the movement of the triple line. Upon this scenario, and given the low infiltration pressures applied and that the presence of TiC nanoparticles increases the viscosity of the AR mesophase pitch, it can be expected that the kinetics of the present (rapid) infiltrations are much greater than the kinetics of pitch spreading on the TiC nanoparticles surface and, in consequence, the particles are not fully embedded in the liquid mesophase pitch (Figure 2f ).
In conclusion, this work presents a route for the fabrication of mesophase pitch-derived open-pore graphite foams with TiC nanoparticles conveniently distributed in two locations: at pore cell surfaces and in the bulk material. TiC nanoparticles accomplish two different roles: those in bulk catalyse the graphitization process of the porous material while those at pore cell surfaces are able to actuate as metal supports for catalytic purposes. The most interesting materials are those graphitized at 2750ºC with 15%
TiC in bulk and a pore cell coverage of 45% TiC, given their great thermal conductivity (61 W/mK) and relatively high specific area (1.09 m 2 /g).
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